Sympathetic supply is the most important supply for blood vessels. The purpose of study is to compare blood pressure changes in dynamic exercise. Ten number of subjects and ten healthy young males with sedentary were taken. We evaluated heart rate, blood pressure, blood flow, vascular conductance, and vascular resistance in the arm and leg during acute sympathetic stimulation was achieved by immersing a hand in ice water for 2-4 min (cold pressor test, CPT). During CPT in resting state of controls of systolic blood pressure (p<0.0059*) is significant. These may be due to increased cardiac output. CPT with dynamic exercise of subjects of blood pressure is significant (SBP arm and leg p<0.0006, DBP arm and leg p<0.0038) due to acute sympathetic action. Taken together these data provide evidence that sympathetically mediated vasoconstriction in response to CPT at rest is not limb specific or affected by exercise training status.CPT during isometric exercise effectively blunts sympathetic vasoconstriction in both trained and untrained limbs.
Introduction
Physical activity is a part of healthy life style, which defined as a form of muscular activity proportional to muscular work. Activity done at low intensity is beneficial. Low intensity exercise reduces the cardiovascular and metabolic diseases. Trained individuals have lower death rate as compared to untrained individuals. Physical inactivity is an independent risk factor for coronary heart disease. The major systems like nervous and endocrine system control and regulate cardiovascular, renal, metabolic functions. Most of the acute responses to exercise are due to automatic nervous system. The important changes in cardiovascular system are an increase heart rate and redistribution of blood flow from inactive organs to active skeletal muscles. Increase in cardiac output and metabolic rate due to increase stroke volume and heart rate are mainly regulated by sympathetic and parasympathetic nervous system. system mediates vasoconstriction in nonactive muscle and in visceral regions, which contributes to an increase in arterial perfusion pressure and facilitates redistribution of blood flow to exercising muscles [1] . However, sympathetic vasoconstrictor outflow is also directed to active skeletal muscle to balance active muscle vasodilatation with the rise in cardiac output so that systemic arterial pressure can be maintained. Although the vasculature of exercising muscle displays a reduced sensitivity to α-adrenergic stimuli, a phenomenon referred to as 'functional sympatholysis', sympathetic restraint of active muscle blood flow is still a quantitatively important contributor to systemic blood pressure maintenance during large-muscle exercise in human [2] .
In addition to global cardiovascular improvement, exercise training provokes limb-specific adaptation in vascular structure according to the type of exercise performed and even improves vascular function in nontrained limbs [3, 4] . Few human studies have specifically assessed training induced adaptations in sympathetic control of blood flow in trained and untrained limbs [5, 8] . In humans, indirect measurements of blood flow in the arm during sympathomimetic infusion and orthostatic challenge as well as cold stimuli have demonstrated a similar degree of forearm vasoconstriction between cyclists and sedentary subjects in response to the cold pressor test (CPT) [9] [10] [11] .Therefore we applied a cold -stress stimulus to examine whether sympathetically mediated vasoconstriction at rest and during acute exercise would differ between sedentary and exercise -trained subjects [12, 13] .
Specifically, the objectives of this study were 1) To compared the blood pressure changes in response to cold pressor test in arms and legs and sedentary humans. 2) To compare the cold pressor test response during isometric exercise of arm and leg in both groups.
Material and Methods
a) Controls were ten healthy young males with sedentary habits; b) 30 subjects participated in the present study. Inclusion criteria is age, sex, cycling more than 3months and Exclusion criteria is diabetes, hypertension, cardiac problem, smoking and alcoholism. The present study was carried in physiology department of Sri Venkateswara institute of medical sciences, Tirupathi, after taking permission from medical ethical committee of the institute.
All the subjects first performed a sub maximal exercise at 74.38 watt (2Kg/min) intensity for duration of 5 minutes. Immediately after performing the sub maximal exercise, the intensity was increased to first incremental intensity of 155.28 watt (4Kg/min ) and thereafter the intensity was increased by 24.52watt (0.5Kg/min) every 3 minutes until the subject stopped due to exhaustion. The heart rate was obtained with the time taken for 0.5 beats using electronic stop watch immediately at the end of the exercise, which was the formula later converted to beats per minute used as Vo2max (ml/Kg/min) =55.23-(0.09×pulse rate in beats/min).
On experimental days subjects reported to the laboratory for the CPT trails. Recognizing the variability of cardiovascular responses to the CPT and the possibility of adaptation to the cold stimulus, four CPT trails were performed through immersion of left hand of the subjects in an ice water slurry at 4 0 c temperature to point just above the wrist for 60 seconds, (which has been documented as a reflex stimulus capable of increasing muscle sympathetic nerve activity in both arm and legs. The four trials were as follows CPT at rest with blood pressure measurements made in the right arm 2) CPT during hand grip exercise with blood pressure measurements made in the right exercise arm 3)CPT at rest with measurement made in the left leg, and 4) CPT during knee-extension exercise with measurement made in the left exercising leg. Each CPT was preceded by at least 15 min of supine rest. For all CPT trials, sympathetic activation was accomplished through immersion of one hand in ice water for 2 minutes which has been well documented as a potent reflex stimulus capable of increasing muscle sympathetic nerve activity and plasma nor epinephrine levels in both arms and legs without significantly elevating plasma epinephrine.
Results
Group-I (controls) were individual with sedentary habits, not doing any physical exercise and Group-II (subjects) were individuals regularly cycling for 3-5 Km per day for 3-6months. 
Discussion
The present study provided several new findings regarding the impact of exercise training on the sympathetically mediated vasoconstriction at rest and during acute exercise. Controls were mostly students residing in hostel and doing any physical exercise. The subjects were residing in town, regularly using bicycle for movement (5-6km/day). During cycle exercise, vascular changes are more marked in leg muscles. So that the pressure, flow charges can be compared with arm and leg.
Vo 2 max was slightly greater in subjects than controls because heart rate changes during exercise with bicycle ergometer. Blood pressure changes of cold pressor test during resting state of arm and leg, Controls showed significant value in blood pressure changes than subjects. The large increase in the blood pressure for arm work is due to vasoconstriction in the inactive muscle group.
The large muscle group (leg) involved in performing the exercise, the more resistance vessels are dilated. This lowers the peripheral resistance which reflected in blood pressure.
In both groups, the values of arterial blood pressure in upper arm are less. Systolic and diastolic blood pressure changes are much in control in resting leg than in arms. It may be due to the difference in muscle mass and peripheral resistance. In study subjects the diastolic blood pressure change in leg is less than the controls. This indicates that acute sympathetic action of cold pressor test is marked in the arm than in leg. Our results are similar to the work done by D. Walter Wary et, al which says that vasoconstriction in response to cold pressor test at rest was not affected by exercise training status and was not limbs specific.
SBP is marked during dynamic exercise than DBPdue to increased α-adrenergic sensitivity. These changes are more in control subjects which is similar to the study of VK. Somers et,al., saying that muscle ischaemia and activation of muscle chemoreflex are principle stimuli for sympathetic nerve activity during isometric exercise [14] . In physical training decrease muscle chemoreflex stimulation and decrease sympathetic nerve activity response to exercise. The changes in heart rate not significant as exercise training did not affect the heart rate during isometric exercise.
During exercise, the sympathetic vasodilator fibers in skeletal muscle may be active causing tremendous vasodilatation this effect is very transient, may be only for one minute duration. Arterioles of skeletal muscles contain β 2 adrenergic receptors. Adrenaline released from suprarenal medulla, stimulates these β 2 receptors and causes vasodilatation. Metabolites accumulating during exercise within the muscles causes local vasodilatation.
In resting condition, most of the capillaries in the skeletal muscles are closed but during exercise, as severity of exercise increase, more number of capillaries open -a phenomenon called capillary recruitment and also there is tremendous vasodilatation of the arterioles called capillary engorgement. This together causes increased blood flow in the muscles.
One of these may compensate the blood pressure changes in isometric exercise during cold pressor test .Our result is similar to work done by Peikert et, al [15] . They suggested that the additional effect of cold immersion of one hand during isometric exercise may have been due to vasoconstriction effects in the contralateral unstrained limb.
Conclusion
The present study indicated that sympathetic vasoconstriction in response to CPT at rest attenuated in both the arms and legs of cyclists compared with sedentary controls. In sedentary subjects during active (isometric) exercise, sympathetically mediated vasoconstriction is attenuated equally in the arms and legs. In the exercise trained subjects (cyclists) during active exercise, sympathetically mediated vasoconstriction is attenuated to a greater degree in the trained legs compared with the relatively untrained arms. It was observed from these findings that sympathetically mediated vasoconstriction in response to CPT at rest is not limb specific or affected by exercise training status. CPT during isometric exercise effectively blunts sympathetic vasoconstriction in both trained and untrained limbs.
